ABSTRACT -This study compared the results of neurodevelopmental examination at 6 months' corrected age of premature infants with neonatal seizures and/or intracranial hemorrhage and normal premature infants. There was a statistically significant correlation (p=0.000007) between intracranial hemorrhage and seizures in the group of 68 premature infants seen in the neurodevelopmental outpatient service at Hospital de Clínicas de Porto Alegre, Brazil. Intracranial hemorrhage was significantly associated with multiparity (p=0.02). The neurodevelopmental examination at 6 months' corrected age revealed that patients who suffered neonatal intracranial hemorrhage and/or seizures had inappropriate muscle tone, strength and reflexes, as well as delay in head control. Conclusion: we compared the results of neurodevelopmental examinations of two groups of premature infants at 6 months' corrected age. The difference in neurological development at 6 months' corrected age was statistically significant when comparison was corrected for premature infants who had neonatal seizures and periventricular hemorrhage.
INFLUENCE OF INTRACRANIAL HEMORRHAGE AND NEONATAL SEIZURES ON THE NEUROLOGICAL AND PSYCHOMOTOR DEVELOPMENT OF PREMATURE INFANTS AT HOSPITAL DE CLÍNICAS DE PORTO ALEGRE, BRAZIL
ABSTRACT -This study compared the results of neurodevelopmental examination at 6 months' corrected age of premature infants with neonatal seizures and/or intracranial hemorrhage and normal premature infants.
There was a statistically significant correlation (p=0.000007) between intracranial hemorrhage and seizures in the group of 68 premature infants seen in the neurodevelopmental outpatient service at Hospital de Clínicas de Porto Alegre, Brazil. Intracranial hemorrhage was significantly associated with multiparity (p=0.02). The neurodevelopmental examination at 6 months' corrected age revealed that patients who suffered neonatal intracranial hemorrhage and/or seizures had inappropriate muscle tone, strength and reflexes, as well as delay in head control. Conclusion: we compared the results of neurodevelopmental examinations of two groups of premature infants at 6 months' corrected age. The difference in neurological development at 6 months' corrected age was statistically significant when comparison was corrected for premature infants who had neonatal seizures and periventricular hemorrhage. Prematurity is a biological event with very distinct and sometimes exclusive characteristics 1 . This event, which may or may not affect the future life of premature infants, has been investigated for a long time 2, 3 . Premature infants are neurologically different from term infants because they do not complete certain intrauterine neurodevelopmental stages 3, 4 . Few parameters have been established to assess the neurological and psychomotor development (NPMD) of premature infants. Data about the NPMD of prema-ture infants who had neonatal seizures or intracranial hemorrhage are even harder to obtain. Moreover, comparing the neurological status of premature infants with that of term infants would be a serious error 5, 6 . The neurodevelopmental examination is a useful tool in the assessment of these patients, who may have a better prognosis and easier rehabilitation when developmental abnormalities are identified early on.
The purpose of this study was to compare the results of neurodevelopmental examination at 6 months' corrected age for premature infants that had neonatal seizures and intracranial hemorrhage with the results for neurologically normal premature infants.
METHOD
Sixty-eight premature patients in the Neurodevelopmental Service at Hospital de Clínicas de Porto Alegre (HCPA), Brazil, were selected and divided into two groups: patients who had had intracranial hemorrhage and/or neonatal seizures, and premature infants who had no neurological problems. Patients with cerebral hemorrhage that progressed to hydrocephalus and those with neonatal seizures secondary to infections or genetic causes were excluded from the study.
The groups were compared with respect to sex, race, maternal age, mode of delivery, parity, infant's gestational age, weight for gestational age, birth weight, Apgar score at 5 minutes, use of mechanical ventilation, and sepsis during gestation. Brain ultrasound studies were performed for all patients.
An experienced examiner, blinded to patient's group, examined the neurodevelopmental status of infants at 6 months' corrected age with respect to muscle tone, strength, deep tendon reflexes, Moro reflex, head control, sitting with support, and grasping objects. Results were analyzed with the software Epi-Info 6.04; level of significance was α = 0.05, β = 0.80, with 95% confidence intervals.
This study was approved by the Committee for Ethics in Research, HCPA, and conducted after parents signed an informed consent term.
RESULTS
There were no significant differences between the groups with and without neonatal seizures and/or intracranial hemorrhage with respect to sex, race, parity, gestational age, weight for gestational age, Apgar score, mechanical ventilation, and sepsis during hospitalization (Tables 1 and 2 ). Six patients had grade I hemorrhage, and five of them had neonatal seizures; three had grade II hemorrhage, and all of them had neonatal seizures; one had grade II hemorrhage and no seizures; two had grade IV hemorrhage, and one of them had neonatal seizures. The factors under study were observed in 17 (25%) of the 68 patients, and there was a statistically significant correlation between having neonatal seizures and/or hemorrhage (p=0.000007) ( Table 3) .
There were no differences between patients with intracranial hemorrhage and controls with respect to sex, race, maternal age, mode of delivery, Apgar score, gestational age, weight for gestational age, birth weight, mechanical ventilation and sepsis during hospitalization. There was a statistically greater frequency of multiparity in the group of patients with intracranial hemorrhage (p=0.02). The neurodevelopmental examination performed at 6 months' is showed in the Table 4 . There were no differences between patients with seizures and control patients with respect to sex, race, maternal age, mode of delivery, multiparity, Apgar score, gestational age, weight for gestational age, birth weight, mechanical ventilation and sepsis during hospitalization.
Again, no differences were found between patients with intracranial hemorrhage and seizures and control patients with respect to sex, race, maternal age, mode of delivery, multiparity, Apgar score, gestational age, weight for gestational age, birth weight, mechanical ventilation, and sepsis during hospitalization.
DISCUSSION
Studies about the neurological and psychomotor development of premature infants are quite recent because the mortality rates for these patients used to be very high some years ago 7, 8 . The creation and later development of neonatal intensive care units promoted a significant decrease in mortality and in the occurrence of bronchopulmonary dysplasia and interstitial emphysema 9, 10 . The incidence rate of neurological sequelae in surviving infants is inversely proportional to gestational age 11 . Some important physiopathological factor may be associated to the immaturity of the central nervous system (CNS), which results in poor control over the autonomic nervous system (ANS) and, consequently, over spontaneous ventilation in premature infants 12 .
Neonatal seizures are some of the most frequent signs of neurological involvement, and may interfere with vital functions, such as feeding and ventilation 13 . Mortality rates for neonatal seizures have ; PIVH, peri-and intraventricular hemorrhage. [14] [15] [16] [17] .
Hypertonia is expected to decrease at 6 months' of age because of the beginning of cortical control over reflex activity. Appendicular hypertonia and hyperreflexia may be strong evidence that cortical control is not efficient yet 13 . At the same age -and following the craniocaudal sequence of neurological development -the infant is expected to hold the head up, sit without support, and grasp objects with both hands. Primitive reflexes of the newborn infant, such as the Moro reflex, should also disappear. Our study analyzed these key elements to measure the damage caused by neonatal seizures and intracranial hemorrhage. About 30 to 60% of all premature infants with severe intracranial hemorrhage and ventriculomegaly had developmental sequelae, such as cerebral palsy [18] [19] . Even when not accompanied by hemorrhage, ventriculomegaly is associated with a higher risk for delay in neurological development 20 . Reports in literature have amply demonstrated that there is a cause and effect relationship between intracranial hemorrhage and seizures in the neonatal period. Therefore, the neurological prognosis may be better when these two events are not associated 21 .
Abnormal results in the neonatal neurological examination are associated with impaired neurological development in premature infants [21] [22] [23] . An abnormal result does not always predict developmental problems, but this examination is a good tool to screen this high-risk group of patients who have to be carefully observed and, if necessary, treated. Persistent tone and reflex abnormalities in infancy may suggest cerebral palsy, motor dysfunction, learning or behavioral problems 24 . Our patients' neurodevelopmental examination at 6 months' corrected age revealed inappropriate muscle tone, strength and reflexes, as well as delay in head control, for those patients that had neonatal intracranial hemorrhage and/or seizures. Early neurological assessment is extremely important because its results help making decisions about rehabilitation and prevention of disorders that typically affect these patients.
The association between multiparity and intracranial hemorrhage may be explained by the shorter expulsion stage of babies born to multiparous mothers.
Conclusions -We compared the results of neurodevelopmental examination for two groups of premature infants at 6 months' corrected age. Further studies with these same premature infants are under way, and these patients will be followed up until they reach school age.
